Heat treatment decreases melanin synthesis via protein phosphatase 2A inactivation.
In the present study, we investigated the effects of heat treatment on melanogenesis in a mouse melanocyte cell line (Mel-Ab). It has been reported that activated extracellular signal-regulated kinase (ERK) is responsible for microphthalmia-associated transcription factor (MITF) degradation, which leads to a reduction in tyrosinase protein production and melanin synthesis. Here we demonstrate that heat treatment induces sustained ERK activation, which may inhibit melanogenesis. However, the specific ERK pathway inhibitors, PD98059 or U0126 did not restore heat-induced hypopigmentation. Furthermore, PD98059 or U0126 hardly blocked the heat-induced activation of ERK. These results suggest that heat treatment may inactivate protein phosphatase, and thus ERK activation is maintained. To support this hypothesis, we examined the effects of heat treatment on protein phosphatase 2A (PP2A) activity. The results obtained show that heat treatment inactivates PP2A, which may subsequently cause ERK activation and that heat treatment inhibits MITF promoter activity. Overall, our results demonstrate that heat treatment reduces melanin production in a temperature-dependent manner.